Electrical and Electronics

A High-Temperature
Enabled Communication
Circuilt for DC Power Lines

Simple, low-power solution to a number of
communication problems in high-temperature or noisy
environments

NASA's Glenn Research Center is offering a sensor and actuator
networking innovation applicable to smart vehicle or component
control. This innovation requires no additional connectivity beyond
the wiring providing power. This results in lower system weight,
increased ease and flexibility for system modifications and retrofits,
and improved reliability and robustness. The technology was
specifically designed for harsh, high-heat environments but has
applications in multiple arenas. The device is compatible with most
communication protocols.
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BENEFITS

=

Protocol non-specific:
Circuit/method defines
physical layer; bit recessive
and thus Control Area
Network (CAN) compatible

Virtually unlimited
temperature range:
Available sensors (or op
amps) limit the temperature,
not the device design

Fast response time: Carrier
lock achieved in 2-3 cycles
enabling immediate data
transmission with no need
for large synchronization
preambles

Less susceptible to noise:
Innovation operates in a
lower, unused frequency
spectrum and can withstand
a noise-to-

signal ratio of 20 dB

Easier to use in retrofits:
Design eliminates the need
for new wiring or
multiplexers

Cost effective: System uses
inexpensive off-the-shelf
components
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NASA Technology Transfer Program
Bringing NASA Technology Down to Earth

THE TECHNOLOGY

The innovation consists of both a device and a technique. The device is radiation
and capable of withstanding temperatures up to 225°C using available silicon-on-
insulator semiconductor components. The technique is a method of modulating a
to be placed on a DC power bus. The signal is modulated by on-off keying and us
capacitive coupling. The demodulation is accomplished using an asynchronous
guadrature detection technique. The technique relies on a quasi-discrete Fourier
transform that occurs by using the quadrature components of the carrier frequenc
generated by the microcontroller and as a function of the selected crystal frequen
driving its oscillator. The detected signal is changed into a direct current using an
absolute value circuit containing no diodes (as diodes cant operate at high tempe
The local power for the circuit is derived from a 5-volt regulator whose input is the
supply rail. The data imposed upon the supply rail does not substantially present i
upon the local power rail of the circuit since the lower excursions are above the dr
voltage of the regulator and also within the regulators power supply rejection
specifications.

The device can draw power for itself and associated sensors and actuators from 3
existing power bus, communicate with similar devices or a central processor by pl
signal on the same power bus, make smart decisions within its operational loop, &
affect control outputs to associated sensors and actuators. There is no limit to the
of sensors/actuators that could be placed in the network. All of this can be accom
in a high heat (up to 225°C) environment with a bandwidth range of 1500 bps, ide
environments such as jet engines, smelting operations, or deep drilling. The ability
draw power and communicate over a power bus reduces weight and mass. With |
wiring, the risk of interconnection breakdown and failure diminishes. This innovati
simplicity and off-the-shelf components make it suitable for multiple applications.

APPLICATIONS

hard The technology has several potential
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This technology may be useful in nuclear power plants

National Aeronautics and Space Administration NASA's Technology Transfer Program
pursues the widest possible applications
of agency technology to benefit US
citizens. Through partnerships and
licensing agreements with industry, the
program ensures that NASA's investments
in pioneering research find secondary
uses that benefit the economy, create
jobs, and improve quality of life.

Technology Transfer Office

Glenn Research Center

21000 Brookpark Road
Cleveland, OH 44135
216-433-3484
grc-techtransfer@mail.nasa.gov
http://technology.nasa.gov/
LEW-18207-1, LEW-18631-1, LEW-18631-2
www.nasa.gov
NP-2015-04-1495-HQ




